The effect of oxidative stress on the mutation rate of Mycobacterium tuberculosis with impaired catalase/peroxidase function.
To determine the effect of oxidative stress on isoniazid-resistant Mycobacterium tuberculosis deficient in catalase/peroxidase activity to varying degrees through mutation in katG. The mutation rate was determined for a set of isogenic strains with different katG alleles giving different catalase and/or peroxidase activities following exposure to the oxidizing agent, hydrogen peroxide. Mutants were selected on rifampicin, and the location and nature of the mutation were identified by sequencing the rpoB gene. No evidence was found to suggest that strains that had impaired catalase/peroxidase activity were hypermutable, and the presence of excess hydrogen peroxide had no effect on the mutation rate. An unusual pattern of mutations in rpoB was observed in catalase-deficient strains with only 3 of 66 having mutations within the rifampicin resistance-determining region. The mutation rate of M. tuberculosis in response to oxidative stress is not increased in strains with significant deficits in catalase and peroxidase activity. Our data suggest that isoniazid-resistant strains compensate for their reduced ability to detoxify oxidative stress effectively. Interestingly, mutations were found in unusual locations at positions similar to those found in clinical isoniazid-resistant strains.